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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost ink 
jet recording head whereby discharging ink liquid drops 
by an electrostatic pressure wave is stably carried out 
even when a use environmental temperature, a pressure 
when in use or the like suddenly changes by shutting 
going and coming of the air in a gap between a 
diaphragm and a discrete electrode, thereby forming 
high-quality recording images, and provide a method of 
manufacturing the ink jet recording head and an ink jet 
recording apparatus with the ink jet recording head. 
SOLUTION: The ink jet recording head comprises an ink 
pressure liquid chamber substrate 4 where diaphragms 3 
for forming wall faces of ink pressure liquid chambers 2 
with which ink nozzle holes 1 communicate are formed, a 
discrete electrode substrate 6 where discrete electrodes 
5 set opposite with a gap to diaphragms 3 are formed, 
and shutting means 9 for shutting going and coming of 
the air at opening parts 8 of the gaps between the 
electrically insulated diaphragms 3 and discrete 

electrodes 5 at an electrode pad region 7 where a voltage is impressed to the discrete 
electrodes 5 at the discrete electrode substrate 6. 
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io ®*j y^fiaEmm&micm^LrcEti^mmmmv 
m\Lxjyrmi*Bmi\c&%&ti®x>»t\frtz>& 

#T5Ci:S<, iSS!iffii:flaSiJ*«iHOBiraic43it-5^ 

moa*A^s^ftTMffl^aa^^fflTJE^^^.% 

5ffinx h<DJ y? i/*x y Hda^N-y K£ffl«-r-5 C t 
^tB*5 J; 5lcT£ 0 I9d<ai 2lcfct,>T{i. ^fy^iSi 

20 ythum®£(DmmttBm-tzMW)mBf$.?z>-(y? 
mmwm&mcm$Lz tircmmmcttfa hrmsz^ u 

%mc®mznrzWMt&t®%mMm<Dmm(Dffinmc 
®'nm&m<Dmffl<Diimi*wM&<DMmc i o 

%mic%t> o fc^^-ic t mmti <Di±t>mc z^jytm. 

j^OtttiiA« LTfTt)ftT^SH©ESH^*^fi!t$ 
ft§<g3XMD-ry^^x-y hffi&'vy Y^WSk^^ 

[0012] ;i,^ifi i 3ic*5t^-n±. mmmmmKm 
<mmz&f£-?zmmi&Bf$.xmt®mm®ffiZBf8. 
■r &®%m®mBf$.xm. t mmmmzm®.-? s 

40 t-<y^i!raE?SS»ffii:MU*®*ffi^g^-r5g^I 
g t / \9 - =. y >f? Z v x 5 B& I m t x -y ^ y y jjp x 

mmm t ®%m®m<nwir$ tmrnLT^y-ts x>ik=l 
x-y hZBRtzmmt-fytyxjin^-y hB&x 
m t Hiss t ®mmmr$<Dffim<Dfflni$zmm-t s mn 

%jy>7V3.«j Keft-N-y K*HifrS±-5tUT» fi 
»lfii:ffl»J«ffilfflOI«IBItfettiSa©a**iBiSLT 

50 HaylcOETljSlCtS^y^fSEjgCttffiA^SLTfT^ 
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tix m&mmmm® w&mz fs^ x vaxy* v 
^tc-r^o mxmi 4ia3^xit, mmmmmmcmit 
s mwmm>®3M t mmm® *Bm % amwm 

•v * y ?xm t e*> mmm^wwom t wmm t mm 10 
mmm<omtmmLx^yv/XfviL^~^ hz&m 
t^mmt^y^yxjin^-v YBmMtmMt 

jytmmz&niiiczziEtimT-nkiiirz'fytVjL 
$t> o fcif & #«^©E^&tc «fc 5 -r y ? 

a X h > * i/*x >y h fBSrs -y FO«Jfi^j£*Sffi^ 20 

m-tz®%m®Bf$xmt®mmmicimm%Bf$.?z 
tmsm&Lxmt^ yzimE.mmmtiit®mwMmfi.z 
m&?zmtxmt>w--y>??%vx?B!$,xn£ 
i±t)%mmmm<D£.m%i&t mmc y y n^i;* 
e> * § -r > mnEmmmmcz. v *y>?uxxBm-z> 

« ffl#Mif ISQIBfifl tmmLTJyty X^a- v 30 
b*Bf$.?%mmt'(y?/X>l1l3.-v YB®.X®t 

mx®x-jyt®®*mmtiic&zEEt>&xBttii-?z<< 
ytisiLV htm^y b'*m&T% i^tu, susi 
g*JSinrr s c i: % < , wffiLtm\fflffl<Dismicts 

tfft*»C«t>o t i»fl»OE*ifilC «fc «>r 

chtfaufcaj;? ft £„ 40 

[0013] m^mi 6ict3v^Tti. figijassfitctt 
imf&*Bi$.?2>m<mmBf8.xmt®mn®m*Bi8. 
r £> fflgresatigftxe t m\9&*&&t 3 mmmm 
BtiLxmt®mn®icmm*Bf8.?z%LimBftxm 
t ■< y ttimmwsih mmmmm&zms? zmsx 
mtw--y7?%-?*5Bf$.x&t&ts : gMmM^ 
&(D^m*tti£mmizyi)^y'y3L^frc>%.z®mm® 
mmcx. -y ^yftoxT'Bm-zmji&x. v=f-y yxs 

tmmLTjyt/XfrKzi-vbZBf$.tzmm}u 50 
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&mt>ic£5mti'&T*vttii?Z'ryzisji - y btm^y 
K^sjg-rsi^tLT, iaiixg^tiiiip-rsci:* 

£K fe IMt* ©E^iStc J; £ >< > * j&gORfcajtfSJg L 
X'ttbtixmShMVimwmtfB&.ZttZi&^X Y<D-( 

^mic^xmmznzmmmcmx&u 2, 3, 
4, 5, 6> 7, 8> 9> 10, 1 1 xa 1 2 icmm<o 

[0 Q..1 4] 

i5m<D%m<DBMi *jgw<Dmm<DBm*mw 
*&m.hxwm\cmmt%> 0 m \ tmzu, *ftfm<o 
-<yf mm^mm-h ^xz&iWLXML&tzjytyjL 

v YVdM^y b'O^tmx&^o C^y^i/jL-y b 
KftMyFOS, Jyf/Xjl'ILltfBfS.ZtiZJy'!? 

/x;i/?LrL--y h 1 at. wmmzB&LLrzjytm 
s.mm.ws.At. figij«s»fi6(D3 0£Dgp^e>«fi!c 
■znx, jytwm**t&-?z>'(y>7yX)W3L=.>y v 

1 alcB&ZntzJyt/Xfr^l t. <<y*JX)VlL 

ioE^ 2 ©aii5*jBjST e> % mm 

&3t. m®&3>s:Bf$.?2>^ytmi±im&i&.4 1. 
jytimmm'M&m.'i icBf8.ztirzmm&L3 ic^ksilt 

M^'LT^^n/iffl8iMH5 t. Mfflm®5iM 

tftztizmmmmmm t. miwmffiLBnwfttmm 
m 6 a icBfttz nfcmmm® 5 icnEzmm? ^>9®^ 

2n/-cSftffi3i:<@sij*gi5F^©TO(Dr*gna58i:. n 

9aC->'j3 y<DM{tVB 9 a ■ Xt± ~> U > 
<DmitVa9 a* tfrttZe ftts^ m 1 ti> 4VZ*J3. 

X}g«ffi0T*£3 o -f>^)!inE?SSS«4^SE!t-r-5# 

^fis iSfitti, s^tt^x<y b*v?-yym<D^m 
X'B&\^tc®%M y? ; x>iTL\\zkfoLx. &ns\ 
Mc£^>xmmzi'V3ymwi<?>w®m*ffiz.rcm 
?5&^v?yym<DttxB&LZt\z>'(y$iK\Kmm.2 
t. 4yti®fcWM2^y5n:m&$tttbv>vm-< 
ytmmi itfBf$.znx\,^ -iy^mmmztn 
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ffi-effMLfciftS&l 2EJ:oTil]I£ftT^So ffl^O 

T^4S ii*H©M£3f±, MtC fflSiJtt&2£6£ 
JgfiX $n/cffl«S 5 K ft |6| L TRIH**r L TiES2 ft 

-r>^^tttb-r5/X;i/?L 1 z^tz-cy?/ Xjvk^ 
-7h 1 atfsesstu sximizmLT-fytrnm 
rn.fi t «t 5 e*j 2 o^gi a -ft ft tcttdj $ ti § 

[0 0 15] KS«7tH:. 1I»I«3 fcflagij* 

ffi 5 t «c«E£01SJ-f 5 fc«XDaffi4g^T?feSM'J 
*«3l*mu<y K5 atfg2H£ftT</^ 0 HIEAi 
F3 a ti, -f > ^ ADJEjUS4E 4 £4B3iJttS£ 

tg6tT«$nfci6Myii 4±K3itm*nscfc-e, 

©J¥Sl Ott, SM 3<D§hmc =fc ot%4t5EAf 
A^Wffi-r %ffl8>MSStfi 6 fctgftlS 3 5 H 

S'MfiiSSe^affiebtcjB^nfcPjflpapi 0bt> 

aioa i:Mu«H5 fcffii&«3 t<D?&<Dm.ffltmm 
■?%i±t>mmmmmn® iodt. p^pgp 1 o b^pji 
mtzmm^mi ocn^-a/y^mny-h 1 o 

t% wnmmv® <o WRimmofcmx.imVBZ'C y 

*5US«6ti. nSa, Xfi. pSW^RMftK^tfi E 1 4 
/cm 3 ~lE16/cm 3 t^StlS JNSA S i ffiffiT'fc 
5, ifli'Jim. iffiSBfi (10 0) ©HM&IS i .KS^rJFlv^ 
3*V yD-txicjSCT (110), Xt±, (ill) 

us is«&wK><-ru?*x csaaai) 

>WJH©lIirf63*»«3lfi?3lo?6*fc«>fcA U T 

i n, t i sm*m^2>z.ttfia%2> 0 Xfi, 0^L£ 

0 flni L TJBjS L rmsWL 3 i: ffl9J«S 5 tifc 
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[0 0 16] ffl9J*tt§l*ttiL/Vy K5 a tt, fflgMS 
5 K:«E£0]forr3/ci60X #fflgiJtt@8ffi 6 <DffigiJ« 
mM6 a ^IcSfiKL/ciBgiJIUiS^^^^^^r^ 
&HT*~W££3iaj^fc&<D*mT\ A 1 
L<«Cr/Au, T i/P t /A ufOilLft^I 

io B4rr*nn*tts«©F p c^9-r^-4<>-r-f y?m 
v>m&%?Torctb(D<{y9iiQBEmnmm4%Mn lxb 

tf£nfcfe©-e*S. {H9J*tt£&6fc}&£LftE:*]£ 
ilWJ^Sl OCD^KI Oatt, E^J^ftlK±ffl<D^PJ 

0a«|f|(t«fl9MSXK6(i: (110) Si ^ia$ 

20 aj&So Sfc flB>jmQMK6lc (ioo) s i-)iA 
7;l/*'J1SOX-y^+y hTS^tt^-rx-y 

So m^alS i «-Yy^SnEfSMSffi4{±, s^tt^x 

hx-y^>^£o^T*jgfigLfcfH^o-r>^yx;u 
it^z'N-fy^^iwersfeftofta-fy^atSi ia< 
30 ssi 2tcioTiijffi5nTi^^o m^>^yx;i/?L 

i a«, 4y^mwmmm.A\zB^.Lrc-(y^imwm 
■±a2 3 pm&-<ytm5?.i imoymmtx-hK). ^y->n 
mmi i^oMytet&ai 3. stf. ^y^tiamm 

m2frZJy-?Z$t&?zrctb(D'{y'!7SXjl'1Li&M 

40 ^<Dlgi&(c<S#-r^i:fc%<, S«iffi3i:f@giJ*ffi5P^ 

9 <offeMt&9IR&ft 9a<o->'j3 yomitVa 9 a 1 Xt± 
->U rt y<Dmm 9 a ? T-A/^-i/*^< HfrftTitB 

©^ffll 0 afc«fc9igft«3tfg»LTfci!l!l«3 4:ffl 
gij«@ 5 ^<D^Klc4 i:§E^^fW'>;5:V^^<tlcai^ 

^tc t mnti <D&t>mc <t -5 y * m m wttdjA^ l 

50 ^'An hEfiksy K0*ffim-T5Ci:A^3fe-5i:^ 
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(C £fc o tto 

[0 0 1 7] 03 tt, *fffSWOffil©SIMtW?**>f> 

lES^-y K 1 0 0£*-f 0T'&£„ ClMVf&x. >y h- 
SES'vy F lOOtt, -f>^/X;I/?L 1 0 1 imti&ti 
Z4y*/XfrK?L=.ybl 0 1 ak, M£l 0 3* 
ffMLfcf>'^QEfflMffi 104k, <B9J«SSfi 1 

o6<o3o<oaB»*^*a«ftTs -f>^««r*i»twr 
^-r>^yx;b?La->y h i o i aicjgjssnfc'f 
SXHHi o l k, -<>*/X;l/?Ll o i #aaT*-r io 
ytm&V'fyztsaE.wmi 02 k, jvtuaEEtimi 

0 2<DSffi*mBK-r5'>U3y»MA^*5igil«l 0 

3 k, ffifHfil 0 3%^fig-r5^>^7j!lPEfg^S«l 0 

4 4:, -fyttiaEi&mms. 1 0 4 kjbjS* ftfcfil&s 1 

0 3 iciifabTmmz^LTmiztifrmmnm 1 o 5 
k, fiis>j«s 1 0 5 *^«n*ffl9j«ffiawfi 1 0 6 
k, mmnmm®. 1 0 eoflamen 1 0 6 a ic&mz 
titcmmnm 1 0 5 icmmzmimtznm^v mm 1 
07 k, nm>\«j mm 1 0 7 tfe»t«aawt«sa* 
nfctgijfi 1 0 3 tmmmm 1 0 5 moiwiiQBinai! 1 20 

0 8 k. MQfll 1 0 8 iC43tt«£ft0)&&&W*"«X 
gc#8i 0 9®ftftttllHtttti 0 9 aOJ/'Jayoi 
fb*& 1 0 9 aiX{4S/U3>OSfb*Sll 09a: kfr&ft 

5. -r>*anE«ss«i 0 4*«jat-r<MMSi&s m 

{S4rO-r>^yX;l/7Li 0 nc*f|£LT, MSttjEJ: 
■3TMft-r*->y3>*R©Sl!rffil 0 3*{|M.fcJI;£ 

pm^y^mA 1 1 k, E^aawmflj^a 1 1 oo^s 30 

HI 1 Oa&OTgjfrStlTtrSS. -f y*iDEj££ 1 0 2 

tiWJytWMi i SStt'Jx'yhX'yfyy-* 

^©^l£T'J&£L/-cfitSSl 1 2fc«fcoTa!iffiSftTV 

SI102 *«j«ltv^5 s i mmommfo 103a, 
Siic, mmmtUR 1 0 e tJBjssnfc«»j«« 1 0 5 

mmfoi 0 4«nictt, ttii-r>^s$si 1 i^w> 
**«»r«-r>*«»pi 1 3, &i>\ jytzotm 

T-S/Xyl/fLi 0 1 *#-rs-<>'^/X;U?La--y h 1 40 

0 1 a#EB£n, -Y>^yX;l/?Ll 0 1 SriiLT-f:/ 
* f£S£f$«*i ic £ 3E*J ffiT-ttft £ ft* ,fc ? lc £ o T 

[0 0 18] 1 0 7 icti, fitbS 1 0 3 

timmm 1 0 5 t<Drsicm^m^r?>rztt>(Dm.)m 

?-pftSffl»jaS3l*tHL/Vy F 1 0 5 asWEBStiT 

F 1 0 3 a (i, -<y-7lX\SM. 

m.mm. 1 0 4 kwassas 1 0 6 tvm^nrc^mm 

1 1 4±tc3ita}£n3£kT% fflsytsi oskra- 

■n 161^ 1 1 wr c k # m*, iisusffi 105k mmcn 50 
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JfcWti*5J:?t4-3T^S. E*)£i&«lf|fiJ¥K 1 1 0 

>*AdE«£IS« 1 0 4 tigftfi 1 0 3 kfBSU 
Wfi 1 0 5 [SlQKllBlOgfi £ 0 < 0B)t$nfc^K 
1 1 0 at, 4 I 0 4<D±® 1 0 4a 

icflMsnfcmgp liobk, amiioa kfflgyii 
s 1 0 5 tmmm 1 0 3 t<DM<D®Mtm&t?>E.iim 
mmm?$nm 1 1 odk, wpgpi 1 ob^gt-rs 

fflH^S 1 1 0 c o>#'(*yy J ?m<D*y- M l 0 c . , 
X«, ^>y;X/l/?La-7 h 1 0 1 afrP.&»), Hie 

ms^ ytttaE&mws. i o 4 kiBsweas 1 o 6 
k©M^\An5ck^<, Ti+^-zmommz 

tt#-f3ckft<, filMSi o 3k{B8>J*&i o 5m<D 

KiraoE7 L i*^K.5«t9^^©fft*^fii<*o, fi 

S, Xtt, pffiOTttBtfg^tf 1 E14/cm'~lE 
1 6/cm 3 ^S:ft5¥fgJIS i ««T*&3 0 atttt. 
SBBEIr] (10 0) ©¥££HS ii«*fflv^tf, Xn-fc 
XKJfcUT (110), X(±> (111) ©itMSHS i 

wt/vfi/y^xif? ^mmmnzmt « c k t tu 

ffl»J*Si i o 5 ti, i/ >; 3 >S M^Sftffi i o 3 

*»*fl^3-P5loS*fc*ICA 1, T i N, T i S^* 
SffiO^«SkS45W*tt^M^«*)gfi)tL, 
[0 0 19] ^eMl 1 4 fi, jSMMttt. CVDS, 7s 

Ttm& i o 3 tmmmm i o 5 tm&£titt%&& s 

+ -y ^*^LTffl9J««l 1 0 5 fcJtfilLTVS S i BM 
<DM®& 1 0 3 {C-ilE^BljDf-S C kT*,!JifQ3 1^)*5|^ 

TiS«fcSS?$nS„ ffl»JWKI*aiL/<'y F 1 0 5 a 

a, ig»j«fii o 5t;:sE*0ifin-r^rcJ6<D, &m%m 
mm®. i o 6 oymmmmm i o 6 a ^tc^fiicLfcfflgijs 
ffi i o s^y^-^^y-r-c >^«:HTf*s*?ita-rfci6 

<DMSl4T-, A 1 ^<D^S*i*€,L<fiC r/Au, Ti 

v mm i o 7 1±, mmmmmm i o 6 ic&ntLrcam 

mmmiULfiy F l 0 5 a ty1-gPA^«E«rffliP-r-5 Rl 

sittSfi<D f p c jf»7-r-ir-#>7 f ^ y>?m<rym&k'u 

ofttoO-O^SnESSSffil 0 4^PLTJBfi!c$n 
fct<DT*SSo E/lflfilSlfgl 1 00)^ 1 1 0 a 
fi, E*S»IK±ffl©SIB|-P*»). ®i&«l 0 3jb« 
LTtfiKS 1 0 3 kfSSiJ*® 1 0 5?$<Dffiffilc£[:& 
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Ti>5 0 E^^ijw$ij^s 1 1 o<D£rai i o azrm 
s^y^toEi&MStgi o 4tc ( i i o) s i ^x/n* 

&M%o ^ry^j!)pff?«^8isi 0 4tc (ioo) 

^^Tx-y^y^ff*3i:. Hft«OM*JBi«-rac 
Ml0 2£, -f^40E«Sl 0 2'M'>*£{tt*&f * 

ioEjS^i o ztsm<<yt?'i&M. \ i n±. asitfx 
[0020] fs^co-rv^yx^TLi o 1 kwjslt-y 

y^SPEfg^ 1 0 2 *«J«LT^S S i 1 

o 3 a, Mic f@si]*gisfi 6 icmmzftKmrnwrn i 20 

0 5KWlRlLTEB«nSo -O^/X/UJUlx-;/ h 1 

APEf^si 0 2^«ii^>^^si 1 1, mhimffln 

$m 10©£ffll lOafOlgWT^^ JytVi 
MWM \ l l'\«K>*#|&Pl 1 3, Rtf. -fyyil 
EfS^i 0 2fre>jy?*tim-fzrc!iboMy?sX)l 
7Li 0 i^*^t^t, m^bttufyux, x 

7?*^-*m<»m®K&ft?zctrj;<. mmt&\ 

0 3 1 0 5 m<Dmm*sif5&&&fm&-£ 30 

a 1 0 9 <Dmmmm# n 1 0 9 

a 0» >J 3 ycDtiiitWS 1 0 9 a ■ U 3 XDigffc^ 

1 0 9 a 2 T'*^b-i/*a<iS(K?n, JythQEWM 
M10 4 fc«iSLfcffi*jg»fliSJ^a 1 1 OO^a 1 
1 0 atc<fc9tg®j£l 0 StfSafcLTfclBJBrtRl 0 3 i: 

waits 1 o 5iaionaifflt^i:sE/j«{ttf'>&v^fb 
o tawwrnij m t <t § ^ > * sssottai 

h0M>^>*x-y hJES'vy K 1 0 0£ffi{frr5;:i:tf 40 

[0 0 2 1] @4 7b50i 2fcJ3i^T, ^ 
*y L HC<t^E^^T*ttdi-r-5'l'>^v ? i-y hEfi^y H 

oo»ii^rtt*ttiH-ra« 04 a, nftsiuBiatie* 

^■TBT-feO, g«Jfc, BEirJ (110) p^cD^bI 
S ift»64*fflgiJ«fBSfi6±K:«JlWtJl£<0¥efcJ:») 
SHtliSlitBg 6 c £J9 2 8 0 0 n mJgfiJtf 3 0 C C T\ 
fl8NHHHE6U. SEA (110) pS©m^SS i 

*ffl^r^a*«, fiFS*nst»<o-etift<. (ioo) 
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>y ^ > y t <fc 0 MS 3 t fl9Jtt& 5 OttftlBINfcg 
mtZfctbcD/Xfrll 1 oatJtJ6bfcftOffl9J«ajB 
6 a*JB«^S. fflffJMft 6 alt, ISfkS*»li6 c 
fcftllJBJSU 5 00nmOSSm. CO 

tt. ^^->*x7h 328^ -y K 0 0Eft*E«4>ll 

x-y hSSk^-v FO©ttfttl#lCjSfcTWajfc»R*ft 

cKJgj£Lfcffl&lJttSjlt6 artflPK, flRtf, 
Sft^* >T*<IS'J*ffi 5 ^flMtSo <B9J*& 5 t LT 
tt, 3{fc*-*y<oflfiic, A 1 , T i S i 
fffflfcS. <H5?iJ«l?i6 a LTti, X/Vy 

»3BR»ffi^*fflv\ mitrnmnme c (Dmwic 

-y h EH^ <y K 0 (Dftf^tcfflSiMa 5 t WStM 3 

©tt»*st«-r*fc«><offl«^ai»±i: lt> mm i 

[0022] 08ti. a^xs*^-rH-e*»), ±tai 
eo^t, e^^NS, ffi77ffi (iio) o*^ B B B s 

i A^^S^f y*1mEi&mmtil4<DKMl l cffiM1&.3<Dm 
J?t^b<ft*»*$-P#n>*5 E 1 9/cm :, J-X± 

dio) mas i &m<D±icm<mmmmitftL. 

5S0I (Silicon On Insulate 

r) JUSfi^ffl^Tta^o jy^mmmmmAtrnm 
mm&& e t <d®£iz., soo x: w±©jaiff t-seexh: 

Xtt, Na^X H'(*ym<DW®<<*y*-sts&m 

I* (110) ¥HSS i»ffi±lC, X/^y^gT'±ffi 
JB^Ufca. «W*Bli!lDb^A^2 0 0TC~5 0 0r. 
§?£LOi, 3 5 0t~4 5 OVCDU&T'&St&ffim 

^f^T'fet), ±feT*g££ftfc^>*iraE?gg«« 
4 t<iS"M@»ffi6<DgE^MtS^S*, f?50 
nmSS**KRU S(B8iJttS5 tffigM^L, 
*PEiSS2, K PjBPgl58SCfE^^ 

SW»*J¥ai 0«<DPflPgi5l o b£Jt£-f3^*-yic 
^oT7*hU7^77^, K^-rx-y^yy^rffiS: 
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immmm&foewsznzti&f&znz, mi o(4, 
mw.4t f@sij*«is« 6 tftt^a- nfc««*, jmsii s 

il7f>mW->] 5 (09£#«D ^A5fiSt 
ZntcmfrZKOHlcXiT (110) JtMgJIS iStg 

»«3iWeS4*lS. SOI (Si I Icon On 10 
I n s u 1 a t e r) fiSfcft^ttX-y^y^L/cif £ 

®mnmmfii6Wii.< mmmms tmmmmmm 

0<D^1 0a(4, SBiXg*ifflirr*Ci:4<, ffik 
ranges/ y =i >»>XMA^45ffiigimffi»fi6 (cJi^tt 
x-y^^'JraiT«£n5„ 
[0 0 2 3] 01 1(4, Jlilki'^/X/l/fLxx-y h- 
JgfilcXS^^-rST'a&O, 20 
l^T, F 7 -Tx-y^ >?*}£(£:£ 9, HqS8<OS i SI6 
S3, SO*, Jgftfi3itT©i?ftM«rx.y^>'m£ 

5 0 0 n mJgfiELMg/W F1B«7 t U iB8>J«SSfi 

6»iii©ErtaaMiiMM#a i onrnhmmmmam 1 

o d lc^5^bS^iim6 c £ Kv-rx-y^y^tcTISfc 

mmmnm 1 o d k^m 1 o a ^rawtaiitTSi 

(fT, «££ftfc'f>*taES!gJS*4©±aHi:, Ni 
<D«i§j!iPltc J: 0 ■< y * ffitep l 3 k -f > * J X;WL l 30 

^'JiO^ttTEfig-rSo 01 2(4, DHPSGBKie*^ 

ffi4 kODWrao^-y KJBSffl©DHPa"8«l4>£5%vx* 
«CT, aSjR#S9<D«»tt»IS«»9aOS/';3^ 
mm9 a.**fflbT2SitUTS<% i"J3>(8fkJfi 
9 a , fcWK (4, > U 3 >SffcIt 9 a . <D i 9 &|g*it£<0 . 

CVD& LPCVDS, H2SaS«i*4H*fflV>*ilk 
**ai3t55o s i ^i/^M^ft/cSSo^y^;! 40 
■y h ISih y F 0 V>mm fe L < (48ffi<DE/7^i!jffli3i<J# 
©1 0<DgflP$l 0 b*^-»^JB02/— h 10 c. 

So WD:mt£tt^-yX(4'f'>^>*x-y h'N-y F«£ 
fev^vhgstt i o czT'-^'i'y h£n£ 0 v<>> hgs 
tti 0c*(ev?>hT*ckT-E;^fi)W$<J¥gi o 
OgflPgUl 0 b (4fflg(2 tim±T 5 <fc 5£ 4oT^§„ 50 
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fcj; *)Bf8.2ti5m%<D/ X)IH 1 (c#tSLfdB8ij0>r 

ytbuEmmz t*c<\jyzzw&?zrctb<DPim<< 
ytmmi uw&ssn, -<y^hmmM2ttm-(y 
tmmw imx ttx -y ^ y ^-c-jgis l 1 2 r*a 

ilStlfdSiik&So -r>^v"x-y MESK-y FOOffl 
}}iJWi5 0fflB'J«a"jl*aiL/<'y K5 a"c«E*9lJBL 

tffflt, ffi»i«3ti{isij*©5^(c^ 4y>?bu& 

&^2(C(±^:/*m*&©fca6©«£8&l 2*HT«iIf y 

£$^1 1 fr&<iBU©^>*iraEffiM 2^^ 
^ns„ m&zmmm, mif, ov(c-f£k, 

k£<@syc>^y*AnEi8'S2t4taE;*n, /Xrt/ftlS: 
ST. 0^©£frA#fa(c^>*(4ttm£ft®fEgtf* 

(p) ©Eg^±^\*p-rs„ s*. ccm 

tttiitflSUi, ^>^QE&Sgffi4(c»LTr£*§/j|S](D 
0*©£W A^ftcD^jT'^LK:**, ^X7yX/KD?3|p] 
%^M-TS*T\ ^y^iDEffiS»ffi4fcWbT7K¥^ 

[Rica^o^en b -ft fa\zj y >? *Rttn c 1 1 
5 0 ee-pT, jgifttg3fc<a}}iMSi5ra©Riffflk:fetj-5^ 
^oa^^antLT^-fj^iais-f^TE^^A'tiS! 

> ^ »>'x -y h lefi^ -y F©sa§?3 mzmmr 5 

[0 0 2 4] 01 37bS02 1 \OS^T. jytwssfe 
SWjfc JcSE^ST'Rtm-rS'O^v'x -y hfES'N-y 
Fl OO(DS!)a77a*Si0;j-r5 o HI 3(4, ^{biillJt$ 
fiStIS^5"1-0T"SO, JS^ic ifigEipj (110) p'M<D 

im,T n s i frc>rj:z;ti.®}m\ 0 6 ±icmmit&<D^& 

\C£K>fflt&MBm 10 6c ^JP$ 8 0 0 n mBfc? 

V^A*, WJ£«nSt»OT?ttft<. (100) mss 
iJSffi, /Wl^-y^X*f7X^T-fe^$t>ftV\ 01 4 

tc, M<07t h ') Vy'77^-i:')i7 hX'yf y^ 

ic<t osfis 1 0 3 tmmnm 1 0 5 ^©wifiiF^si^s 
^-rsftfeo-o^yx^iLi 0 isic*fi5LfcS0« 

5?|J*8IS 10 6a ^^fig-r-So fiSiJ«S« 1 0 6 a (4, 
SSftli^)?^ 10 6c tiPl^fiJtL, ^Jxtf 5 0 0 n m 

i oooaiWEss<oftfmtt*£*-r*»w-^7^- 

JSi:Ti§9]{£:S«?nSo 01 5(4, {!5?iJ«MjSU:g 
^■T0T'St), ItftS^Sg 10 6c fcJBJKLfcfflBJ 
a®?Sl 0 6a<Drtgi5lC, f?JA(f, gft^^ ypffl»J« 
S 1 0 5 £Jf$fi5cT £o ffigijaS 10 5k LT(4, ffi(C A 
1, T i S iH*ffll^iIkA*tiJ3t-5o JB^ffikLT 
(4, X;S.y*i£, XSlKV&««nir\ ISft^iSSl 
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0 6 c (DrnmcmhaxLtzm^mm^mm^mm^m 
[0025] m i 6t±, iftaiUBjmss^-rHT* 

0, -T>^i/*x-y HE&'N-y F 1 0 0©*){tB$lC. fift 

iio3 tmwmm i o 5 fc©*M**»«-$-a;fc«>®fi 

1 AtL-zit. m*.i$. mit&mmi&zm^zzt&ai io 

mzmmmmmfo i o 6 a^-t*. a 1 7 a. 

ffi^ffi (i i o) o*tSAs \ yztgmm 
S«i o 4 oM-ffitfiiiS l o 3 0HJp;:^L<&3)£ 

i o 4 ^mmmmmm i o e 

COfitelST, -fy*inE«gtS*1 0 4fcbT (1 

i o) irons i is«o±K*ftai*»ii*^u si& 

« 1 0 3 ©§»fc^Uvl|M8aSlltS i iffif&ZtrtV 20 
5 SOI (Silicon On Insulate 

r) i«*ffl^Tt,gi>, sfyttoE.xmi&ii 04 t 

1 0 6 tcDm&it. 8 0 0°CU±£DgfiT' 

t)tfo 0 x«. Na^x H^*yi?cDf£i!M';*y£: 
&€yieiBm* dio) m&s iS«±k. X/W* 

£-?£ffiJE?J«LfdgL fciraaUinLfcfffc 2 0 0X~5 
00X. a$L<tt, 3 5 OX;~4 5 0T<DSa-pg^- 
T5K^g^ffiT'fT-5»fcW?25£o 01 8fi. VX 

E?s^ais i o 4 tmmnm&m i o ewus^rtJi 

WZ 5 0 nmJIlsMliU &<@8'J«« 1 0 

5fcffiiBBE*u -r y Staffing 1 02. nm^ytm 

il 1 1. BUP8B1 0 8fttfEfi£ttfliapJ¥8l 1 03? 
OBBPSl 1 0b^MSE-TS/^->t^oT7*hU 

?x^^Mt5„ -fy^inEiSSi 02. ftiH-y* 
SIllK ggagp 1 0 8. E^lSfil«l$iJ#a 1 1 0© 

gffli i o a©/<*-ytt. -Cy^inE^SSi o 4 

flK^ft^tUBJSSnSo 40 
[0 0 2 6] 0 1 9tJ. S^ttX-yf->^XS*S-rg| 

t-£»k 4y*wEmmw& 1 0 4 tmmwmmm 1 0 

2->ll 5 ffll 8£#H8) A^E)c2n/-c{|!)A^K0 
HfCfcoT (110) JMSAS iM^ttx 7 f> 

^*-f5o ;io^i4x«y^>^igT'. -fy->ms.mm 

mm 0 4fH«. K8ftlcTOE»*d€r&ftftig 1 1 6 
T*x -y ^yJf\t SftWc X r -y 7 L T. fiiftti? 1 0 3 # 
Jgfi5t£ft3o SOI (Silicon Onlnsul 
a t e r) SSfcRfittX-y^y^Lfclf^tt. »fbl 50 
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-lif^±T'X>y^>^{iXb-y7^-5o fcT> E2lg 
IWMPJ¥&1 1 0©£H 1 lOali, W&X-Wkmv* 

4lOE?&SS*£l 0 4lCS#ttx«y^;/yfinIT'JgJ£2n 
S„ 02 0«. *iii:^y^yX;l/?Lx--y bjgfigig 
fcaVfrHT*'), 0^L&V^#;l/VX^£ffl<^T. K 

^-rx-y^y^jitcio. mnasi o 8RzfEt>mmn 
m^m. 1 1 o (om^msmmmam 1 1 o d <d s i mi 

©MiriSl OSSrF^X-y^y^CTI&SU HlC 

nn$ i o 8 cr>mm*z- -? * y #m£-r& ctx\ m 
%mm i o 5<Dgffi£m-ro mpou o 8* 

7^XtLT7;R^A*5 0 OnmJ&SUBBiMffi 
3IH1 F 1 0 5 a t Ltc <H55"M8ififfi 1 0 6 {11© 
E*j£»«]*J¥8 1 1 OQEftSftSPMHPif 1 1 Od 
ofi5ffit*S»fiiSti:^>t»%dtja;«WS«i l 6©y 
Un^Fv-rx-y^^^cTHS-rsc^T'. HAS 

i o 3 tmwmm 1 o 5 fc©raratfE;^iwpfipm& 1 

1 0(DQm 1 l 0 a fcE^^lftflif&JgHPjS 1 1 0 d t£ 

mmcmmLznif-t, m^nrz-fy^iiamwmmm 

1 0 4 01SK, N i ©TOAqxicJ;»><<>*«fen 1 
1 3t-r><7yx/i/?Li 0 1 ftB$LZt\T^%<<yt; 

X;l/?La- -y Hoi a©MgP#£3IDttttTE*lg8l 

ww^ai 1 o^F^pgpi 1 0 b£s<*o 

[0 0 2 7] H2 Hi, B8PfiKBKXfi*SrH"P3B 

0. raswfiiaffii 06. stf. -r>^toEiS^a«i 

0 4 fc<DfiHlffl©/<v KJB**ffl©BBP» 1 0 8«©**-7 
X^^fCT. JiiK^® 1 0 9QttflH&fltira 1 0 9 

a<os/un>»ftiii 0 9 a^m.mLxmm\,xm, 

<% i/ U 3 >p»ftK 10 9a, Wyl-lcfi. is U 3 >ffift 
fgl 0 9a«<Oj:9*l6«tt<O»lfi*ffll/''Sili:*<ai* 
So fiKlSTfffitLTtiX^XvC VD}£. LPCVD 

±^JBfi)t?n/'cMS(£D'4' ->x -y M5iS^\-y K 1 0 0 

©sat l < itmm^^-yyifm<oi/- nioc, 
T'S?. ^n^tio-ry^^'x-y hges^N-y k i o ot 

zftfiitimv*^ ®mm®m& 1 o e t-ry^ms.mm 

mm 0 4 t<D|»\Att£.C£&<. l«Of77t 

w a ns 0 w o a n/c^ y 7t±-r y ^ ->i -y 
h'N-y Ka^tcv^yh^nSo £(D%£lT\ -<ytiia 

EMM 1 0 2 {fflti. I^fiX7f>^iaDi^n5 
ffl^©-<>'^yX^?Ll 0 1 Ic^JSUfcfflgiJcD-O^ip 
E«S1 0 2t^^'\'l'>^^|&-r-5fc46©«a'l'> 
ffSSi l ltfJBtfcStt. -{yttnEmmi 0 2i:«Ji 

-r>^?ssi i itta?itxy^>miSLfti«si 
1 2-paa?nfc«itk4*. -ry^^x-y him^v 
k i o oofigiw® i o 5oymmnmm^taL^y f i 

0 5a fC*E£g]iDL/cBf. i ©fifi)« 1 0 3 

tmmm® 1 o 5 ©iat»«j«<»t. 1 0 3 a 

{B9JBS 1 0 5^|6llcji^. -O^tnEfSS 1 0 2 £f± 
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i lfr&ffl&jo-f;'* adeems i oz^tj yzimte 

5 lOiftKl 0 3OH'JttC«J:oT7COfi[S'\K0, C 

astem* (p) ©EawLt^aw-rs. m> ccm 
^y^ottai^ti. -r>* jtaE»sas«i o 4tc#L 

/x;i/o>jifii*SHTa»T?» -oftoE&sssu o io 

4 tctt LT*¥7?[Sl©0^<D^ffl B 7afa K -f > ?£RttB 
«-frSCi:t,ai*5o fct, 0 3£{I8iJ«fii 

1 0 5iaoi«iMKfe^a$sc©a**jtKLTflefflsi» 
East «t s -r > * asjotttBft^ l T^btiT ia n D n 

[0028] 02 2 tt, ±I2Lfc-T >^ i^x -y h iBS'N 

v fo, xa, >^>*x -y nas^y kioo i:A^e> 

^5^y^^x-vMeggB5O^^-r0TSO. CO 20 

-r y * y*x -y h ibssb 5 o a, -i- ytmmztmtz 
mm# p s jHEWtK&^a 5 i 

p<Dmmm^y^^atiHLx-cy->Bmmm^B^.t 
s 0 y 7 ->*x y usiii 5 oiD^ y y ->x 7 hies 

*n v K 0 . Xti, Y > * >*x «y h ES'n -y F 1 0 0 
*^'J-y->*5 2fC®9tttt'=>ft, *-V'J-y>/'5 2li#V 

f^ftein^Ms 5 i©p-7 5 i atirjtigsnasoai 
*n««ia»*po82Sttoia^o^aiC7?iRiofi>jiqi 30 

xamhtiL i o 3 tmm® 5 x««®i 1 0 5 rs<o 

> *?£ig§£DttajA^& LTff tonTKSHOSHgiS 
S«?ti5fi3^ KD^y^7->*x>y HBg'Vy F0 
Xtt-f >*S>x? Hdg's-y F 1 0 O^fldf ^-f^ 

->*x -y h sags 5 o *m.m-z> C t #ffl3fcS i^tS 

ofc„ 40 
[0 0 2 9] 

•cvso-c, i oRwcfctitf. jy?mmz»t 
z j y t / X)ijLtfmm?z> j y*m&<n j > tim 
mmnvwMZfcmzwmm.zfc&ctZ'tywm®. 

6 nfcffl»j«ffijWB«« ft -a osijssssic 6<@gij 
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aifflO|«IHh:4SttS5£S5<oa*3!««ill«nTffiffl««fi 

mmmmtfBf$.zti5i&? x h <d^ y t ^*x -y nag 

^■y F£»T3c ^Hi^cfcdK&ofc,, »*«2 
A^ilT « > * jsssso-r > * nnE«tSoSiii*©«r 

»«t»|ftLTI«|lll*WLT»»t6nfcfflgiJ«*^«rit 
2 ft £ {B5?ii*®«ffi£ *5 5 fflgWStc *e^ aiio-r 5 
«ffi/Vy FM«lc*5it5aaWt*6^?ftfc:JiiiSi;ffl 

»j«sraoHHBi©iii!p»fc*tt*$scoa**]«K#a 

©Bwatfetts, ie^ittA^5i«$ft, 2*©a*#i6ii 
ttWittftTf * / < u-s;& < S^ft 5 c fc J; *) 

\c^mnti<omhmc&%4ytffi&<omiimMLT 

tn-r 5 > * / x;u?LA^aa-r 5 y $ m&vrf y 5 m 
mmm<m&*mm%wm&fem-*4y*toffli 

affitc*E^0i*n-r5fSS/^-y FSigCfcttsm&Wfc: 
^&Sftfcfi«iffi^ffligiJSffiS©BSKOBflPgPfc^tt5 

t iif ®7lOE7lStc iS-C >^7 ^Sg<Dtta*^ 
& LTfiS^lC^ftTift B c aSOlBi»B^A^fiE?ft S (g 
3XhO^>7-7i7 hfES'N-y F?:Ji«-r-5Ci:A^ai 

[0030] »**4owHfc:j:ntf. jytmmzvi 
&^%4yt/X)iwmm-z>'(y>7m&(D-(y5h\\ 
mmm<Dmffi*B$.-?zmmfozmf$.tz<<y'>mKm 

ft^T-SS LTf > ^fgjg^ifi*^ t «fc SETlST'ttffi 
9 fc LfcOT% SlMK2:iE8yflian<OieiHllc«(t 

5, je^ttA^sts^ft, Q9L(D'&&ff&m®mmttn(D 
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terns*. &&mt><oj£timc zz^y? mm^atthiim 

iijris 5 assume intf. -r>^?s 
«*ttffi-r s ^ y jowuwIjM- s >r y *mm>4 

XBif 6 ft fcfflJMtftWBdiS ft 5 fl9J*fi££&£ fctt 
»WKI^*ftfcfi»Skffl»J*ttlllI<0l«IB«>IIIIP8P»c 

*»*A£J:*EairCTta*S«fc5fcbfc0n?, 7^7 
««H©WIHK:fett«S«©ffi*3!«ffiRSftT<£ffl3a« 

s«*ffifflTE*j3w»*fc£fc o /cti^tc tum^o 
e^jSlIc i 5 -r y$ mm<D*k&tf%7Z u TfTfeftTiSfi 
s©as»iB«3b^iasft«ffi3x h©-r i^x y hie 20 

-t 5 mmmifcm a > * mmmmmmc mats ntc 

fift«K»lRlLTi8IHI*WUT»»JSftfcffl»WfftfJB 
jS«ft*«»J«ffiS«t43tf«fll9J««K«ff*9iiin-r 
KS*fc*»ttsm«WKI^*ftfcffifi«i: 

»J LT-r > * tttt«»«A(C <fc SE^&T'tttli^ 5 <fc 

SK2 ftT<Iflj^?§i[ J ?«fflTE^l^*^tc^t) o 

n x h <D4 y 5 ->*x v b tm^ -y b'*m&? £ c i: it 
^-5 i O tC&ofc„ 40 

[0031] a*JS7ojgiflk:j:fttf, 4y>mmttf± 
ttitz^y?/ xnntfmm? z>4y?rzm<D4y?ijQ 

SSfilcJBfltSftfclHaiSt:»iftLTWia*WLTS^ 
&ftfcfflm&^j£?ft3ffiraJ*S£titlc&l*SfflgiJ 
«§K*E£0J*[rf<5ttffi;W K^fcfcnt^«aWfc 

«»$ft^sn«i2:flsimaHoiwifl«>Haa«c«(ts 

ffi(ffl«IBIBO!SIBttSllriRO»ffK:J:oTlg*-r*E^ 

»s\ ttatMrsMn^isawpHKM-sE 50 
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fi&mm&mrm\LT4ytfom*&ntiic&zE. 
-<ynmmmfot<Dm.M^xtizct%:<. 7?? 

SLTfTbftTiftp a pH<7Die0ia^}BB!t$ft3{g3X h 
<D4 y ? it* <y h feUK v K*«flW* c i: #tiJ*S «fc 
?lc&o/-c„ It*«8©|gB^lcJ;n(^ -< > * T&ngsrii 

m-r 3 ■< y t / xmmm? § f> * m&oM > * an 

mmmcBtfLznrzmmmcicifaLxmmz^Lxmtf 
% tircm%mmtfBf8.z ft 3 mmmm&mc tsif -5 fagu 
»c mmttmha? 5 < -y kamic £t* 3 «ms*»i: 

fiiBKonno^iaaiaRifioffi^k: ct otjistiEA 
mm** 9\-%tmm?zffln®z?4i'y?T%icmm& 
m<D?4 i/y?m<D-y- v xmmrzBjimtmw^®. 
x*m\ lx-< y t mmzffi mt> ic <t sE^ST-ttm-r § 

fii:^ffl'\Aft5cfc^<, 7^^aX-^HcO|g®j 

A^Stfc^feo temple fe, Jiftfi^{@53iJ*Sffl(DgiH 
<DEt7 5 «fc 5 S^Ofirt *A%<*0, BMfi 

oejjvoc &%4ytmm<D»t.&tf%:fc l TfffcftTia 

.'fnSt^EISBii^^^ftSfgnX h 03^r ><7 i/*x -y h 

[0 0 3 2] I3*«9(0^tcj;ft(f. <<y>7Wms%- 
&-?%4 y* / X)iwmm?z>4 y*ffi.2&<D4 y^tm 

Qm<D&**im^mx>m®-tz tmcmm&tmmw 
mm<DMm(D&mi&m®&<D®ttic£-2x%£.-t5&ft 

vmixmmt^Ktimmm^xmmLx^ 
y*mmz&mt>ic£z&titiiX'»tt}i?z£5\cLrc<D 
x\ •vybmcmvazmzmmmmt-fytimizmmm 

z£%(D&*hm&ztixi&mmmi&m 3 P&mTK?im 
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shnmmmmtfBtiiznz&^x h<Djyt~y x >y h 
im^ v \**mm * c £ #aj*s * 3 1 & o fc. ai$ 
«i oosswt«fcn{f, Y^^fa^Rttb-r^i'y^/ 
x/wljwbot zjyzm&oMy* masm.<imm* 
mm? ^mm^m^r * > ^ ftpEi&s&Kici&gs 
nfcfiiiSK3*i«iLTi«n*^LTStf&nfcffl9J«ft 

S4:ffl8iJ*ttl«o»M<0lll!P»Kfctt*ffia<0ffi**a 10 

Sia-r s BBP»*^«f KBBa#a<oY > * / xmlx 

Aft 7*faI-*fO||tttSt 

asMKflBjatsftiffia x h o-r > * ->*x ^ nea^y 
[0033] 1 1 ©58fHt«tn(f, 

Bk61?&4y*/XfrfttfiBMt&'<>*tiB&D'(y* 

tlfeB* nfcfiSMR fcffl»J««WOI«lfflOBBP »C48tf 
WHBI<0IBIB©a»IBi4aWiOftfft J:o T584r*ffi 

ii-£®zjy?iiQEmmmic&&Lrcmti&mm& 
mT'WfflLxjytmmzBWJikzzE.jji&X'Bito-t 

ntf, jytwm^&^K'iytsxmjF&ffit* 

&m?5jy*MEmmmi&\cj&f$.ztircw&imciti[i>i 
Lxmm*GLxmic>nrz®mw&tm&znz>mw\ 

tKKifi»Si:ffl»WaiBI©|«IBOSIHIf±ia»«©ftff 50 
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7^ s^iw wcaifH l t << y 1 mmmnft k «t 3 e 

t j: 3 «»©i>taift^3e l xnt>tizMs,n 
oE»Bifl«flBjasnsfi3Xho-r>^s?x«y Meg 

[0034] g»*s 1 3CDmmicnnii, M%mmm& 

xmtsfyt mmxm&&. t msmmmmm-et? z m 
£xmt>w--y-!f?2>-?xirBf$.xm£^v3-y7 
text ss^ttx y^y^xmtEts^mmm^m^ 
m t mm& t m\wm vrnm t mm t x << y 5 ; x* 

mnmmmxmx-t ymmz&ntiic z^ex®?®. 

<DT% ^«£fl9M«IO0IKI8lfc:£ttS£ft0£&£ 
m&lcS>&mh<DEjl&K£ZJy?®i&<Df±tii&&?g. 

LTfifrtiTmshmoiimmmtfBmiE n-sfgnx hco 

^H^fiJcXS 1 4 y 5 inEfS^»« t M%mMMfoZ% 

-£t?zm$xnt>vi--y7-?z-?7>tB&xmt& 

^%m&^v*y7xutmhmmm^m>'m 
t wsm t mmmmmnmrn tmrnLT^yt; x>wi 

xm t ffii&s t ®%mmm<D®iffl<Dmn3Mtim?z m 
n&mmxmvj y ? mm^mntnc ± 5 e^ sr-Rtah 

t\ m&xmzmi}utzct%;<. mm&tmsmmm 
<Dmmic#ifz&i*(D'&*&imLxmmmftm*Qi 

SI 5©fBBt«tntf, fflgUmffiS«tl6fbSlll*Jgfig 
■T*IWt}iH»iau:fi4:ffl»J«ffl»*«*^-5ffl9J«a 

mB&xmt®mm&z&m?5®%\wm&mxmt® 
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